Sustained release of collagen VI potentiates sciatic nerve regeneration by modulating macrophage phenotype.
Although the peripheral nervous system has an intrinsic ability for repair and regeneration after injury, bridging long peripheral nerve defects remains a challenge. Functional nerve regeneration depends on interactions among axons, Schwann cells, fibroblasts and immune cells. Macrophages, as immune cells recruited early in this process, show polarization toward phenotypes that are detrimental or beneficial to tissue remodeling depending on the microenvironment of the scaffolds. In this study, we investigated the effects of macrophage phenotypes modulated by collagen VI on axonal regeneration and functional recovery by bridging a 15-mm-long sciatic nerve defect in rats. Our results showed that local delivery of collagen VI within a polycaprolactone (PCL) electrospun conduit increased the recruitment of macrophages and their polarization toward the pro-healing (M2) phenotype. In addition, the axonal regeneration and neurologic functional recovery in the PCL/collagen VI conduit group are equivalent to that of an autograft. In conclusion, the present study confirmed that PCL/collagen VI conduits with sustained release of collagen VI in the local microenvironment may, through triggering macrophage M2 polarization to enhance the nerve regeneration, suggest that our combined biomaterial-immunomodulatory system may be an attractive candidate for peripheral nerve regeneration.